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EXECUTIVE SUMMARY

This report presents the results of comparative
cost studies for various alternative bridge types
and span lengths for the East Papago Freeway Bridge

over the Salt River at Hayden Road.

This segment of the East Papago Freeway consists of
four lanes plus an HOV lane in each direction
separated by a concrete safety barrier in the
median. The normal 22-foot wide median is
transitioned to 27-feet prior to the Salt River
Bridge to prbvide for separate eastbound and
westbound structures. The bridge begins east of
Indian Bend Wash crossing over the off-ramp, Hayden
Road and the Salt River on a 30—30' reverse curve
alignment. The eastbound bridge is 2621 feet long
and the westbound bridge is 2426 feet 1long. The

total deck area is 419,742 square feet.

The constraints to the bridge layout are the off-

ramp (Ramp B), Hayden Road and the underground

utilities 1located in a corridor crossing the river



east of Hayden Road. Two basic span length layouts
were developed - a long span layout based on an
economic span length study and an AASHTO girder
layout using maximum length Type VI precast

girders.

The potential effect of scour on the underground
utilities and the Hayden Road Bridge foundation was
studied and the risk evaluated. Various numbers
and sizes of columns and drilled shaft foundations
were analyzed to determine the optimum pier

configuration.

Foundation designs were based upon preliminary
drilled shaft capacities developed by Sergent,
Hauskins and Beckwith from three borings and
confirmed by three other borings 150 feet deep.
All borings were located in the river east of
Hayden Road. There is no geotechnical information
available for the 40% of the bridge located west of
Hayden Road because of the lack of access to that
property. Foundations for the piers will consist
of single drilled shafts from 8' to 10' in diameter
supporting each column of a two-column pier. These

shafts will vary between 110 and 175 feet deep.




Preliminary designs were performed for six types of

bridges as follows:

Two Cast-in-Place Box Girder Schemes
Two Precast Drop-in Type Schemes
Curved Steel Plate Girders

AASHTO Type VI Girders

In addition, comparative estimates were prepared
for different size columns and drilled shafts and

for Type VI Modified girder spans.

The cost-versus-span length studies indicated that
span lengths from 175 feet to 200 feet were the
economic range for both concrete box girders and
steel plate girders. The total bridge estimates
were developed from preliminary design quantities
for typical 3 and 4 span units and expanded
aécording to the span layouts for each bridge type.
Unit prices were developed from discussions with
contractors, suppliers, fabricators and analysis of

recent bid prices in the Phoenix area.



The two precast drop-in schemes (Alternates C and
D) were deleted by consensus due to the number and
frequency of expansion joints and potential
rid%ability problems. The twin post-tensioned box
girder alternate (B) proved to be superior to the
single box girder alternate (A) in both economy and

constructability.

Our alternative analysis of the final three bridge
types revealed that total costs were approximately
equal with the cast-in-place box girder layout
constructed on erection trusses. The estimated
cost of the box girders (Alternate B) constructéd
on falsework is 10% less than the steel girders
(Alternate E) and 11% 1less than precast AASHTO

girders (Alternate F).

The twin box girder alternate best satisfies the
objective of préviding an aesthetically pleasing
bridge with fewer columns and a proven low

maintenance cost record in the Phoenix area. This




type of bridge 1is also estimated to be more
economical than either steel or precast AASHTO
girders if constructed on conventional falsework.
Construction over Hayden Road on falsework will
cause some disruption to existing traffic which
would be minimized with either steel or precast

girders.

After consideration of these different bridge
types, span layouts and constructability we
recommend that the twin post-tensioned concrete box
girders supported by twin column piers founded on
single drilled shafts be selected for this East
Papago Salt River Bridge. It is also our
recommendation that Special Provisions be developed
to control the amount of falsework permitted in the
river at any time and to prescribe protective
measures to be taken by the contractor. Such
specifications would be based upon historical

records of river flow with the amount of vulnerable

falsework varied according to seasonal risk.




1. INTRODUCTION

1.1 Description of Project

The East Papago Freeway is the East—West link
between the Papago Freeway from the Squaw Peak
Parkway to the Outer Loop Interchange connecting
with the Pima, Price and Red Mountain Freeways. It
also provides access to Sky Harbor Airport via the

Hohokum Expressway and Sky Harbor Boulevard.

Segment 6 of the East Papago Freeway begins just
west of Indian Bend Wash and terminates westVof the
Outer Loop Interchange for a total length
approximately 6500 feet. The proposed alignment
continues easterly from across Indian Bend Wash and
the eastbound off-ramp to Hayden Road, over Hayden

Road, turning southeasterly to cross the Salt

River. The alignment then turns easterly and




continues along the south bank of the river to
connect with the Outer Loop Interchange. The
Freeway is a l1l0-lane limited access highway in this
segment with eastbound-off and westbound-on

connecting ramps at Hayden Road.

For purposes of design and construction, this
Segment is divided into two contracts. Contract 6A
consists of bridges over Indian Bend Wash and the
Salt River, retaining walls, and some river bank
protection. Contract 6B includes the embankment,
paving, connecting ramps to Hayden Road, storm
drains, utilities, traffic control and minor

drainage.

The Salt River Bridge will be the largest, most
prominent and most expensive structure on the East
Papago Freeway. The purpose of this report is to
summarize the progress to date in developing
possible bridge types and span configurations which
result in an aesthetically pleasing, constructable

and economical structure.




1.2 Preliminary Meetings and Investigations

During the development of the study alternatives,

we participated in several meetings in an

information-gathering process. The objectives of

the meetings were to:

*

Further refine the scope of the study by

reducing the number of alternatives to those

which are most economically practical and

constructable.

* Determine any restrictions that will  Dbe
on construction methods.

* Establish realistic unit prices to use for
the estimates.

* Determine the practical depth and size
limitations on drilled shaft construction.

* Define the depth and extent of scour at the

piers.

* Determine foundation capacities.




These meetings included representatives from:

* ADOT, Structures Section

* Management Consultant - DMJM

* Three drilled shaft contractors

* Two general contractors

* Simons, Li & Associates, Inc.

* Sergent, Hauskins & Beckwith

* American Institute of Steel Construction
* Prestressed concrete suppliers

* Structural steel fabricators

* Expansion joint suppliers

* Utility owners

1.3 Site Investigations

We also conducted several site investigations to
identify potential problem areas and take;
photographs and notes for future reference. We
included an evaluation of the existing Hayden Road
Bridge and as-built plans. Pertinent record

drawings for this Maricopa County owned bridge are

included in the Appendix - Section 12.




Due to the proximity of the new piers to the
existing 6' diameter drilled shafts, the effect of
scour on the existing Hayden Road Bridge has been
considered in these preliminary studies. It will
be necessary, however, to investigate this further

upon final selection of bridge type and layout.

1.4 Scope of the Report

The scope of this major structural report includes
thef preliminary layouts of both the eastbound and
westbound bridges, including line and grade, number
and length of spans, type of structure and critical
dimensions and clearances. Potential competitive
bridge types of concrete and structural steel were
studied, configuration and governing design
parameters established, construction methods

investigated and approximate costs estimated.
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2. BRIDGE GEOMETRICS

The East Papago Freeway through Segment 6 consists
of four 12-foot traffic lanes and a 12-foot High
Occupancy Vehicle (HOV) lane with 10-foot
shoulders, in each direction, separated by a
concrete traffic barrier in the median. This  is
the ultimate width of roadway with no provisions
for future widening. The normal 22-foot median
width will be transitioned to 27-feet prior to the
Salt River Bridge to accomodate similar profile
grades on the Eastbound and Westbound structures,
with two independent traffic barriers and
construction clearance throughout the two
superelevated curves. Typical roadway and bridge

cross-sections are shown in Figure 2.

The horizontal alignment of the Salt River Bridge
consists of reverse 3°-30' curves separated by an
800—foot long tangent. Minimum vertical clearances
of 16'-6" will be provided over the Ramp B off-ramp
and the Hayden Road Bridge. The curvilinear
alignment requires a maximum superelevation of 0.06

ft/ft. which results in a differential elevation of

-11-




4.8' across each of the two 80-foot wide bridges.
The skew is approximately 60° right and 40 © lert
with Hayden Road. The length of bridge is dictated
by Ramp B on the west end and the river bank on the
east end. The west abutments for the two roadways
are staggered to reduce the length of the westbound
roadway bridge. A short retaining wall is provided
between the staggered abutments along the median.
A retaining wall will also be required between the

eastbound roadway and Ramp B.

-12-




TYPICAL SECTIONS

22' Median
6. . 10" 4 at 12'= 48' 12! 10“. 10! 12" 4 at 12'= 48' 10' 6"
Shidr Traffic Lanes 12' HOV |Shidr| |Shidr| HOV 12! Traffic Lanes Shldr
. . Lane " | Lane . .
Profile Grade Line Profile Grade Line
0,02 FT/FT KHANN 0.02 FT/FT
- e —

é;ﬂzgn%ffffz”’ ‘;‘:%ffifmnqwmv
Std U.C. Std
. S

52 C & G ROADWAY SECTION

27' Median
71
-7 . 10", 4 at 12'= 48' 12' | 10" \ 0] 12 4 at 12' = 48' 10" 1'-7"
Shidr Traffic Lanes 12 Pg‘\é Shidr Shlidr li_-ic?n\é 12 Traffic Lanes 'lsmdr
Profile Grade Line VARIES b Profule Grade Line \arEs

N ST N

BRIDGE SECTION

FIGURE 2




3. UTILITIES

There are major utilities crossing the bridge site

both above and below ground.

3.1 Above Ground

Arizona Public Service (APS) has four (4) 230KV
transmission 1lines located approximately 140' west
of Hayden Road that cross the Salt River on the
alignment at about Sta. 295. These lines are
supported by steel towers located on each bank. It
will be necessary to raise or relocate these 1lines
prior to construction. APS currently plans to
install permanent steel poles at the south right of
way line which will raise the lines high enough to
provide proper construction clearances. These
lines could be lowered to the minimum required over

traffic following construction.

APS also maintains a 69KV and a 12KV line supported
by wooden poles located just west of and parallel
to the Hayden Road Bridge. Underslung from this

line are Salt River Project (SRP) communication
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lines. These 1lines will have to be deactivated at
certain times during construction. The owners are
considering permanent disposition alternatives for
these lines. APS intends to shoofly the 69KV 1line
west around the bridge construction and then to
return it to essentially its present 1location but
at a slightly lower elevation under the new bridge.
The SRP 1lines will be relocated onto the existing
Hayden Road Bridge. Other SRP 69KV lines presently
located near the Indian Bend Wash may be relocated
parallel to the other wire utilities atAHﬁyden
Road, but they may be on their own poles. See

Figure 4 for locations of all utilities.

3.2 Below Ground

Underground utilities also cross the Salt River on
both sides of the Hayden Road Bridge. The City of
Tempe has a 3'6" water main that crosses the
alignment at about Sta. 296 some 30' west of Hayden
Road. The top of this line has an elevation of

about 1140 across the proposed alignment.
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Five other underground utility 1lines 1lie in a
corridor located from 86' to 126' east of the

centerline of Hayden Road as follows:

Utility owner Offset from Elevation

Hayden Road

36" Sewer Mesa 88! 1146
i8" & 21" Mesa 103! 1127
Sewer Siphon

48" Water Phoenix 115° 1129

12" 400 psi Ga SWG 125" ' 1125

Due to the high cost of relocating these

underground utilities, piers on all of the
alternate layouts were 1located to avoid these
lines. The Tempe water main will have to be
relocated as noted under Bridge Substucture.
Consideration has been given to the effect of
potential scour on the utilities caused by the
piers. This is discussed in further detail in the

Bridge Substructure section.
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UTILITY LOCATIONS
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4. DRAINAGE CONSIDERATIONS

4.1 Drainage

Flow in this reach of the Salt River is controlled
by a series of dams upstream operated by the Salt
River Project. A 1list by dates of average daily
spills from the Granite Reef Dam and major drains
above Hayden Road are shown in Table 5 in the
Appendix - Section 12.3.. This list, from records
of the Salt River Project, covers the period from

August 1, 1964 thru June 24, 1989.

Hydraulic parameters for this crossing are given in
Table 1. The discharges used in the hydraulic
analysis are based on values presented in the May
1982 Central Arizona Control Study (U.S. Corps of
Engineers.) The 100-year frequency analysis used a
design discharge of 215,000 cfs. The standard
project flood analysis used a design discharge of
289,000 cfs. The water surface elevation at the
upstream face of the Hayden Road Bridge is 1173.0
for the 100-year event and 1176.3 for the standard
project flood. Corresponding velocities are 8.8
and 9.9 fps, respectively. The Hayden Road Bridge
is 1190' 1long. The channel at this location is

approximately 1000' wide.
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Table 1
Hydraulic Parameters
East Papago Freeway Crossing

Projectl 100-Year Event Standard Project Flood
Station WSEL Velocity WSEL Velocity
(ft) (ft) (fps) (ft) (ft)
36263 1170.7 11.2 1173.4 12.9
36660 1171.5 11.3 1174.4 12.9
36821 1172.4 8.9 1175.4 10.5
36831 1172.6 8.9 1175.6 10.4
36982 1172.8 8.6 1175.9 10.1
36992 1173.0 8.5 1176.1 10.0
37027 1173.0 8.8 1176.3 9.9
37116 1173.7 8.5 1177.0 9.6
37265 1174.2 7.3 1177.4 8.6
37275 1174.3 7.2 1177.5 8.5
37402 1174.3 7.8 1177.5 9.3
37412 1174.4 7.8 1177.7 9.2
37535 1174.5 7.8 1177.8 9.2
37545 1174.5 7.8 1177.9 2.1
37672 1174.6 7.7 1178.0 9.0
37682 1174.7 7.7 1178.1 9.0
37813 1174.8 7.6 1178.3 8.9
- 37823 1174.9 7.6 1178.4 8.9
37980 1175.0 7.6 1178.5 8.9
37990 1175.1 7.5 1178.6 8.8
38147 1175.1 8.0 1178.6 9.3
38157 1175.2 8.0 1178.7 9.3
38236 1175.4 7.5 1179.3 8.0

1 project Station 37027 is the upstream face
of the Hayden Road Bridge




4.2 Scour Estimates

,4.2.1 Piers

Scour estimates for general and 1local scour for

various pier configurations and foundation types

were computed by Simons, Li and Associates, Inc.

Three different pier configurations were examined:

1) piers with three 6-foot diameter columns per
structure

2) piers with two 8-foot diameter columhs per

structure

3) piers with one 15-foot diameter column per
structure
The effects of piers with two 10-foot diameter
columns were estimated from the results on the 8'
and 15' diameter columns. The piers in each case
were assumed to be on 200-foot centers and skewed

sufficiently to expose each column to the flow.
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Computed 100-year water surface elevations for each
case are given in Table 2. The results show that
the maximum water surface profiles occurs with the
use of the 6-foot diameter piers, but the variation
among all configurations is only 0.1 feet. This
small difference is due to the similar projected
width of the different pier configurations when
skew 1is considered; 18 feet for the three 6-foot
diameter piers, 16 feet for the two 8-foot diameter

piers, and 15 feet for the single 15-foot pier.

The results of the local scour estimates for each
pier configuration are given in Table 3. Included
in the table are estimates of scour with a 6-foot
debris blockage considered at each pier. The
estimates given are the most conservative of
several pier scour equations reported in the
literature and used for this analysis. None of the
equations explicitly account for aimoring during
the scour process, which could limit the depth of
scour. Although we routinely consider the armoring

process in our sediment routing studies, we are
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unaware of an adequate means of considering the
armor potential for local scour around bridge

piers.

The above scour estimates assunme drilled
cylindrical piers to a depth below the scour hole.
Drilled cylindrical piers have been used with
success on alluvial streams in Arizona where 1local
scour potential is very high. In order to obtain
the total scour depth for each pier configuration,
6 feet should be added to the local scour depth.
This additional depth is +to account for general

scour and bed forms.

The potential scour for piers placed on piles with
a 34-foot diameter pile cap was also investigated.
Due to the large local scour depths computed, it
would appear impractical to place the pile caps
below the potential scour depth. There is no
method presently available to estimate scour around
a pile cap located within the scour 2zone. ;It is
possible that the pile cap may act as a scour
arrestor, blocking the horseshoe vortex and
reducing the depth of scour. However, if the pile
cap were exposed to the flow sufficiently, it is
possible that local scour would be increased due to

the additional flow restriction. Using a width of
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34 feet in the pier scour equations results in a
scour depth of 50 feet. While it is unlikely this
depth would be obtained, the potential for local
scour is significant. A good estimate of the depth
of scour for . this situation could only be
determined by a physical model study. We believe
scour of this potential depth is unacceptable and
therefore single drilled shafts directly under the:

columns are recommended for all alternates.

4.2.2 Underground Utilities

The effect of 1local scour around the piers on
underground utilities and the existing Hayden Road
Bridge piers has been evaluated. Piers for the new
bridge have been located to minimize disruption of

the utilities.

Based upon approximate scour parameters provided by
Simons & Li, sections were plotted for the 145-foot
spans and 200?f06t spans. These sections indicate
that the 18" & 21" Sewer Siphons (Mesa), the 48"
Water (Phoenix), and the 12" 400 PSI gas (SWG) are

below the anticipated scour envelope. The 36"
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Sewer (Mesa), a gravity line that presently carries
an estimated 8 million gallons per day, 1is within
or close to the anticipated scour envelope. This
shallow line, even without the proposed bridge, is
susceptible to scour impact. According to
information from the City of Mesa the 18" & 21"
Sewer Siphons are the back-up system in the event
scour damages the 36" gravity sewer. On this basis
consideration should be given to leaving this 1line
in place and making provisions for replacement in
the area of the proposed bridge should scour damage

the 36" gravity sewer.

The 36" water line on the west side of the Hayden
Road Bridge is also within the anticipated scour
envelope and relocation for approximately 400 feet
will be required. The estimated cost to relocate

this line is about $90,000 (400 LF @ $225 per LF).

4.3 Proposed Improvements

The City of Tempe is considering channel

improvements in their current Rio Salado planning.

Consideration is being given to installing grade
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control structures, bank protection and changes in
river bottom slope. These improvements would all
be downstream of the Hayden Road Bridge and are
expected to have minimal impact on this project.
We ~will, however, continue to monitor their

planning in this area.

4.4 Bank Protection

Bank protection will be necessary to protect the
embankment for Ramp B on the north bank and from
the Hayden Road Bridge through the east abutment
location on the south bank. The exact type of bank

protection has not been determined at this time.

4.5 Bridge Deck Drainage

The bridge deck will be drained through scuppers in
the deck. These scuppers will be located along the
gutter line of the low barrier except over Ramp B

and Hayden Road.
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Table 2. Water-Surface Elevations for 100-Year Peak Discharge,
East Papago Freeway Crossing.
River * Water-Surface Elevation
Distance 6-ft Piers 8-ft Piers 15-ft Piers
(ft) (ft) (ft) (ft)
0 1,172.44 1,172.44 1,172.44
206 1,172.94 1,172.91 1,172.90
295%* 1,173.70 1,173.67 1,173.66
615 1,174.33 1,174.31 1,174.29
1,015 1,174.84 1,174.78 1.174.75
1,415 1,175.35 1,175.28 1,175.25
1,815 1,175.50 1,175.43 1,175.40
2,235 1,175.77 1,175.70 1,175.67
2,635 1,175.78 1,175.71 1,175.68
3,035 1,175.82 1,175.76 1,175.73
3,445 1,176.04 1,175.99 1,175.96
3,855 1,176.97 1,176.93 1,176.90
4,255 1,178.51 1,178.48 1,178.46
4,755 1,180.90 1,180.88 1,180.87
* River Distance 295 is the upstream face of the Hayden Road
Bridge.
Table 3. Summary of Pier Scour Estimates

East Papago Freeway Crossing

Pier Local Local Scour With
Diameter Scour 6-ft Debris Blockage
(ft) (ft) (ft)
6 16 25
8 19 27
15 29 36
-24-




5. SPAN LAYOUT STUDIES

5.1 Unit Cost Curves

The economic span length curve (Figure 9), was
developed for the multiple web post-tensioned box
girder type bridge. Preliminary analysis and
design was performed for a typical continuous unit.
The superstructure loads and material quantities
from this modular design were projected for the
total bridge length to evaluate the various
substructure alternatives considered. These
included both two column and single column piers.
Foundations consisted of single drilled shafts
under each column and multiple drilled shafts
supporting a pile cap. The various structure
alternates are discussed in more detail in Sections

6 and 7.

Figure 9 shows the relative cost per square foot of
the superstructure and two column bents versus span
length. (Common items as abutments, barriers,
expansion joints and bearings were not included.)
The sum of these curves indicates the variation in

unit cost of the bridge per span length.
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The information indicates that using the available
geotechnical data, preliminary design, and unit
costs assumed for the study. there is very 1little
variation in cost per square foot (less than 1%) in
the range of span lengths from around 175' to 200’
The offsetting effects of reduction in substructure
quantities and costs and increase in superstructure
costs yields a minimum of $54.44 per square foot at
200' spans. The slight difference in unit cost for
shorter spans, which will be required where other
geometric 1limitations dictate, will have very

little effect upon total structure cost.

A similar study was performed for the steel plate
girder alternate by the American Institute of Steel
Construction (AISC). Span lengths from 140 feet to
260 feet were considered in 5-span units. This
information was adjusted for substructure costs to
determine the economic span length. The results
were similar to that shown for the concrete box

girders.
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5.2 Bridge lLavyouts

The span arrangement of the bridges is impacted by
constraints of Ramp B, Hayden Road and certain
upderground utilities. Horizontal clearances to
piers adjacent to the off-ramp to Hayden Road (Ramp
B) are 15-feet minimum on the 1left 1in order to
maintain a safe stopping sight distance (400'), and
6-feet on the right with piers behind guardrail or
traffic barriers. See Figure 7 for layout adjacent
to Ramp B. Piers were located between the Hayden
Road Bridge and the underground utilities to avoid
the necessity of relocating these utilities.
Figure 4 shows the proximity of the piers to the
utilities and the Hayden Road Bridge. Discussion
of the scour effect is described in Section 4
Drainage Considerations. The west abutment
location is controlled by Ramp B. The east
abutment is located on the high south bank of the
river. Minimum vertical clearance of 16'-6" is
provided over Ramp B and Hayden Road. The general
span layout for the long span alternates is shown

in Figure 6.
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A general layout for AASHTO Type VI girders is
shown in Figure 5. The controlling span length for
this alternate is 145-feet. A comparative estimate
made for 127-foot Type VI Modified girder spans
indicated no significant difference in cost,
therefore, no further consideration was given to
this alternate. (Appendix - Section 12). Due to
the skew with Ramp B, a longer span cast-in-place
box girder segment is required in this area. These

units are shown in Figure 7.

Whenever possible, and within the constraints
discussed above, the two columns of each pier for
both bridges were aligned with the direction of
river flow, constraints discussed above. The total
length of the eastbound bridge is 2621 feet and the

westbound bridge is 2426 feet long.
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6. BRIDGE SUBSTRUCTURE

6.1 Foundations

Two basic types of pier foundations have been
considered - single drilled shafts under each
column and multiple drilled shafts supporting a

cap. Six foundation alternatives were considered:

Two Column Pier

1. Single 10'-0" drilled shaft/column
2. Two 8'-0" drilled shafts with cap/column

3. Four 6'-0" drilled shafts with cap/column

Single Column Pier

4., Single 15'-0" drilled shaft
5. Four 8'-0" drilled shaft with cap

6. Six 6'-0" drilled shafts with cap

Due to the extreme depth of scour potential in the
Salt River, the top of the foundation caps would be
located 50 feet below stream bed. The cost of
excavation and the tremendous volume of concrete
necessary for these caps made this type of
foundation uneconomical; therefore, further

consideration of this type was discontinued.
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Poor soil bearing capacity at this site requires
long drilled shafts to transmit the 1load of each
column to the soil through friction. (Preliminary
geotechnical information is included in the
Appendix - Section 12.2). The extreme embedment
length of 15-foot diameter shafts required for the
single columns precluded the use of the single

column piers.

Both 8-foot and 10-foot diameter shafts were
estimated for the two column piers. Due to the
effective length of the columns in the high scour
channel, 10'-0" columns supported by 10-foot
diameter shafts are appropriate. Where the
effective length of column is less, within the Ramp
B embankment, 8'-0" columns and shafts are proposed
for economy. Further refinement of column and

shaft sizes will be made during final design.
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6.2 Piers

The ideal pier configuration would be single column
piers for each roadway bridge aligned with the high
flow in the river. These piers should be round or
another streamline shape and no larger than
necessary to minimize scour. This was the original
proposal prior to receiving preliminary soils
information. Unfortunately, the capacity of the
soil to support the high vertical and lateral loads
of single drilled shafts for such a wide structure
was insufficient within the economic parameters of

practical drilling.

The next best solution was the use of two smaller
diameter column piers. These columns can. be
supported on moderate length drilled shafts 8 to 10
feet in diameter. This size and 1length shaft is
well within the capacity of the drilling contractor

industry and should result in good competition.
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6.3 Abutments

The location of the west abutments was determined
by the span arrangement necessary at Ramp B, header
bank slope criteria and height of abutment. The
proposed location satisfies this criteria and
results in moderate height economical abutments as

shown on Figures 7 & 8.

The east abutments are minimum height stub type.
Both west and east abutments are supported on
drilled shafts. A 1low retaining wall is required
along the westbound median shoulder between the
west abutments of each roadway. Another retaining
wall is necessary along the outside shoulder of the

eastbound roadway above Ramp B.
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7. BRIDGE SUPERSTRUCTURE

From the aesthetic point of view, a bridge of this
magnitude and skewed alignment with the river,
spanning a major arterial street should be composed
of long spans. The long spans would minimize the

number of piers in a location already congested

with piers at the existing Hayden Road Bridge and

provide a spacious overall effect with clean,
uncluttered 1lines and forms. The optimum span
length studies described in Section 5 - Span Layout
Studies, indicate that span lengths in the 175 to
200 foot range are economical (within the accuracy
of the estimates). The typical long span bridge
layout shown in Figure 6 was developed and five
bridge types suitable for the span lengths
considered were selected:

Alternates Figures Type

A 11 Cast-in-place multiple

cell box girder

B 12 Cast-in-place twin box
girder
Cc Sec. 12.5 Precast AASHTO Type VI

girder (drop-in-span)
D Sec. 12.5 Precast trapezoidal box
girder (drop-in-span)

E 14 Curved steel plate girders
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A sixth Alternate (F) consisting of 145-foot AASHTO

Type VI girder spans was added later. (Figure 13)

Comparison of Alternates A and B during preliminary
design indicated that the twin box girder required
less concrete and therefore less foundation
capacity and had significant construction
advantages over the single multi-cell box girder.
Accordingly Alternate A was eliminated from further

consideration.

The precast drop-in Alternates (C&D) were included
to provide a bridge that could be erected with
minimum falsework in the river. However, gquestions
were raised regarding the number of expansion
joints and rideability of such a structure,

therefore these Alternates were also eliminated.
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7.1 Twin Post-tensioned Box Girders

The cross section shown in Figure 11 consists of
two 41'-0" wide boxes separated by a 1'-2" closure
strip. The two boxes are joined by a diaphragm at
the pier, which gives frame action to the bent.
The 3 and 4 span structural units are monolithic
with the interior piers with expansion joints and

bearings located at the exterior piers.

The box girders would be constructed on falsework
(if permitted) or on a launching truss as shown in

Figure 15 or some combination of the two.

7.2 Curved Steel Plate Girder

The cross section shown in Figure 14 consists of
six lines of curved structural steel plate girders
spaced at 14'-0" on center suﬁporting a gu
composite deck. Transverse stiffners on the
exterior girders will be at cross frames only. No
longitudinal stiffeners are required. Primary

members consist of AS572 structural steel with A36
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secondary members. Shop splices would be welded
with field splices bolted. All structural steel

would be shop primed and field painted.

The superstructure is supported by two-column bents

on drilled shafts.

7.3 AASHTO Type VI Girders

The cross section for the 145-foot span length
alternate shown in Figure 13 consists of fourteen
lines of Type VI Girders on 6'-0" centers
supporting a 7 1/2" composite deck. The 1layout
consists of 3 and 4 span structural units. Due to
the extreme skew of Ramp B, the 1length of span
necessary at this location exceeds the limit of
precast girders. A cast-in-place box girder unit
is proposed for the section from the west abutment
to just east of Ramp B. The depth of this unit
will be designed to blend to the precast adjacent

section without an abrupt transition.
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8. CONSTRUCTION PROCEDURE

8.1 Substructure

Two column piers are proposed for all of the
alternates. The column sizes will vary between 8'
and 10' and can be constructed 1in conventional
steel forms with form 1liners to produce the
rustications. Forms for the cap beams for the
precast girder and steel alternates can be
supported from the columns. The single drilled
shaft under each column will vary in size from 8°'
to 10' in diameter. These size shafts have been
used 1in the Phoenix area and can be auger drilled
by any of the major foundation contractors.
Partial 1length casings will probably be necessary.
The shaft lengths required will penetrate the water
table. Slurry drilling may be needed in some
holes. The abutments will be cast-in-place on fill
and supported by an array of 4-foot diameter

drilled shafts.
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8.2 Superstructure

8.2.1 Cast-in-Place Girders (Alternate B)

Construction of cast-in-place box girders would be
supported by falsework or a launching truss.
Falsework has the advantage of being more

economical, but there is some risk of destruction

~due to flooding. Fortunately the extreme high

flows in the Salt River are infrequent and
seasonal. We believe consideration should be given
to permitting falsework under restrictive
conditions written into the Special Provisions. A
list of spills from Granite Reef Dam and major
drains upstream from this site are included in the
Appendix - Section 12.3. This data, together with
other hydrologic information, could be used to
develop specifications controlling the amount of
falsework allowed in the river at any time. The
post-tensioning design would be tailored to fit the
construction sequence desired. This could vary
from span-by-span type construction to 3 or 4-span

continuous construction.
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One alternative to building on falsework is the use
of a 1launching truss such as that shown and
described in Figure 15. The launching truss
consists of two longitudinal trusses connected by a
transverse floor system which supports the
formwork. The +truss must be at least two spans
long since portions of two spans are cast at the
same time. In this case it must have sufficient
articulation to accomodate the 3°-30' curves. 1In
order to reduce the size of the truss members, a
temporary support consisting of a strut bearing on
a precast pad could be placed at midspan or a king
post truss may also be wutilized. 1In order to
complete the project on schedule, two separate
launching truss units will be required. The
estimated cost of these truss units is $2 million

and is included in the cost summary for Alternate B.

Segmental construction could also be considered as
a viable construction option at this site. The
span lengths are at the 1low end of economical
balanced cantilever erection but the span-by-span
‘method may be competitive. Further discussion of
segmental construction is included in the Appendix

~ Section 12.5.
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8.2.2 Precast Girders (Alternate F)

The 145' spans for the precast girder alternate are
the maximum bridge span length for AASHTO Type VI
girders. These girders would be erected by two
cranes from the ground. The layout consists of 3
énd 4-span units with girders bearing on
elastomeric pads. The first unit, beginning at the
west abutment and spanning Ramp B, consists of
cast-in-place box girders due to the 1longer spans
necessary. Falsework for these spans would be
constructed from Ramp B embankment and would not be

subject to flooding.

8.2.3 Structural Steel Plate Girders

(Alternate E)

The curved plate girders would be erected by cranes
from the ground. Field splices would be made with
high strength bolts. The composite concrete deck
would be finished with conventional bridge deck
finishing machines supported by screed rails

located on outrigger forms.
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8.3 Construction Clearances

The 230 KV transmission lines parallel to Hayden
Road must be raised to provide construction
clearances for the cranes and tall drilling
machines. The 69 KV and smaller lines must be

temporarily rerouted for construction.

Construction of the cast-in-place girders on

falsework over Hayden Road will require a temporary

bent on the center line of Hayden Road which will
result in some disruption to traffic. Erection of
either precast or steel girders over Hayden Road
can be during off-peak hours with only short

temporary disruption to traffic.
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9. AESTHETICS

9.1 General Appearance

Long spans with few piers tend to produce a more
attractive bridge. This is particularly evident at
this site with the skéwed alignment to the river
agd superelevated reverse curves. Shorter spans
would create a 1less attractive cluster of piers.
The twin concrete box girder alternate appears to
best satisfy the aesthetic criteria. The
superstructure ratio of depth to the span 1length,
height of structure and column size results in
pleasing proportions. The smooth bottom slab of
this type of bridge is also preferrable to multiple
girders and will be very noticeable due to the

superelevation.
9.2 Architectural Treatment

Rustications 3" wide by 1 1/2" deep are  suggested
for the piers, walls and abutments of all of the
alternates. This rustication pattern is consistant
with that recently adopted for the East Papago
Freeway piers. The ADOT standard Type A barrier

would also provide some visual relief.
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10. COST COMPARISONS

Preliminary quantity and cost estimates were
further developed for the three preferred
alternates. cast-in-place twin box girders at 200
foot spans, curved steel plate girders at 200 foot
spans and precast AASHTO Type VI girders at 145
foot maximum spans. The estimated quantities were
derived from preliminary analyses/designs and the
unit costs were obtained from contractors, material

suppliers, and bid prices for recent projects.

The cost comparison matrix (Table 4) includes
estimated costs itemized by primary structural
components, total cost, and unit structure cost
(dollars per square foot). The most ecomomical
scheme is the concrete box girder bridge
constructed on falsework. Next in order are curved
steel plate girders and precast AASHTO Type VI
girders, at cost differentials of 10 percent and 11
percent, respectively. The inclusion of
construction launching girders, necessary for cast-

in-place construction without erecting falsework,
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adds an estimated $2 million, and brings the box
girder alternate up very close to the other two

alternates.

Since foundation design, and associated costs, are
dependent upon subsurface conditions, it should be
noted that the available basis for foundation
design was very 1limited. The drilled shaft
capacity curves, developed by Sergent, Hauskins, &
Beckwith, were based upon a total of six borings.
All six borings were located east of Hayden Road,
the deepest being about 150 feet. As currently
aligned, about 40% of the bridge is situated west
of Hayden Road, supported on both existing grade

and on Ramp B earth fill.

Structural steel represents such a large component
of the curved plate girder alternate, that the cost
estimate is fairly sensitive to material unit cost:
A difference of $0.10 per pound of structural steel
results!in a variation of $1.3 million for the
scheme. Price information from numerous
fabricators and bid prices for many projects were

evaluated to select the rate of $0.90 per pound.
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TABLE 4

East Papago - Section 6 - Salt River Bridge
PRELIMINARY QUANTITY AND COST ESTIMATES SUMMARY

CIP Double | Curved Steel|  Precasl
ftem Unit PT Bax Plate AASHTO Vi
Girders Girders Girders
SUPERSTRUCTURE:
CiP Concrete cY $7.081,600 $2,338,400 $2,348,600
Reintorcing LB $2.832,640 $935,360 $939.440
Prestressing LB $2.950,740 - -
Structural Sieel iB .- $10,653,120 -
AASHTO Type Yi Girders LF - - $7.084,000
Barrier curb LF $253,000 $253,000 $253,000
Expansion joints LF $581,000 $581.000 $639,100
Bearings Esch $26,600 $174,000 $218.400
Shear Studs Each - $84,280 -
SUPERSTRUCTURE TOTAL $13.724,560 $15.019,160 $11,482.540
SUBSTRUCTURE:
Pier Cap Concrete cY - $1.386.800 $1,637.800
Pier Cap Reinforcing iB - $5666,620 $665,120
Pier concrete cY $1.624,000 $1.353,400 $2.217,600
Pier reinforcing LB $733,040 $610,899 $945,500
Abutment concrete cY $271,800 $271.800 $271.800
Abutment reinforcing LB $108.720 $108,720 $108,720
Drilied shaft (109 LF $3,930,000 $3,180,000 $5.472,000
Drilled shak ( 8" LF $656,000 $630.000 $670,000
Drilled shaft { 47 LF $640,000 $640,000 $640,000
SUBSTRUCTURE TOTAL $7.962,560 $8.639,139 $12518,540
SUBTOTAL (STRUCTURE COST) $21,687,140 $23,658,299 $24,001,080
MOBILIZATION 5% $1,084,357 $1,182.915 $1,200,054
SUBTOTAL $22.771.437| $24841.214] $25,201,134
CONTINGENCIES 15% $3.415,725 $3,726,182 $3,780,170
SCHEME TOTAL $76.187.222 | $28.567.,396 | $28.981.304
Consty. Launching Truss LS $2,415,000 - -
{with mobilizelion &contingencies)
JUNIT PRICE PER S8CHEME:
419,742 8F
Superstructure $/8F $39.48 $43.21 $33.03
Suhstructure $/SF $22.91 $24.85 $36.01
Total $/SF $62.39 $68.06 $69.05
Including Launching Truss: $/SF $68.14 -- -
-45-




11. CONCILUSIONS AND RECOMMENDATIONS

This Structure Selection Report presents the
preliminary layouts developed for both the
eastbound and westbound bridges, including line and
grade for the six alternate superstructure types
studied. It also includes substructure and
fbundation alternates along with geotechnical and
hydraulic data, possible construction methods,
architectural treatment and estimated cost
comparisons. Impact of the bridge on the major

utilities in the corridor was investigated.

The method of construction of the cast-in-place box
girders appears to be the key to the optimum
solution. The comparative cost estimates indicate
that the twin post-tensioned box girder (Alternate
B) will cost 10% 1less than the steel girder
(Alternate E) and 11% 1less than precast AASHTO
girders (Alternate F) if constructed on
éonventional falsework. The estimated cost of the
three alternates 1is approximately the same if

falsework is not permitted in the river.
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The  twin box girder alternate best satisfies the
objective of providing an aesthetically pleasing
bridge with less columns and a proven low
maintenance cost record in Phoenix. This type of
bridge is also estimated to be more economical than
the others when constructed on falsework - a method
faﬁiliar to the contractors in this area. Both
precast or steel girders do have an advantage in
construction over Hayden Road. The falsework
necessary for CIP girders in this span will cause
some disruption to traffic which would be minimal

with preformed girders.

After consideration of these different bridge
types, span layouts and constructability, we
recommend that the twin post-tensioned concrete box
girders (Alternate B) supported by twin column
piers founded on single drilled shafts be selected
for this East Papago Salt River Bridge. It is also
our recommendation that Special Provisions be

developed to control the amount of falsework
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permitted in the river at any time and to prescribe
protective measures to be taken by the contractor.
Such specifications would be based upon historical
records of river flow* with the amount of
vulnerable falsework varied according to seasonal

risk.

* See Table 5 in the Appendix - Section 12.3.
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12.1 PRELIMINARY COST ESTIMATES




STRUCTURE SELECTION STUDY

SALT RIVER BRIDGE

SUMMARY OF UNIT PRICES FOR COST ESTIMATES

Cast-in-place concrete

Superstructure

Piers
Abutments

Reinforcing steel
Prestressing steel

Structural steel

AASHTO type VI girder
type VI modified

Drilled shafts (1nc1ud1ng reinforcing)

15 ) _OII
12 ) _oll
10 ) _0"
8 |} _Oll
6 L _Oll
4 l_o"

diameter
diameter
diameter
diameter
diameter
diameter

200.00
200.00
150.00

U N2

100.00
90.00

$1,200.00 /LF
$1,000.00 /LF
$ 750.00 /LF
$ 500.00 /LF
$ 300.00 /LF
$ 200.00 /LF

/CY
/CY
/CY
/LB
/LB

/LB

JLF
J/LF



Eaet Papago - Section 6 - Salt River Bridge
PRELIMINARY QUANTITIES AND COST ESTIMATE (Q8AUG89)
‘ I Alternate B CIP double PT box girder (200’ span)
(10 - 8’ dia piers and drilled shafts)
' (40 - 10’ dia piers and drilled shafts)
Item GQuantity | Unit Unit Cost

l Price
SUPERSTRUCTURE:

l Concrete 35, 408 CY $200, 00 %7, 081, 600
Reinforcing 7, @81, 600 LB $0. 40 82, 832, 640
Prestressing 2, 269, 800 LB $1,30 $2, 950, 740

l Barrier curb 10,120 LF 925, 00 8253, 000
Expanasion joints 830 LF $700. 00 8581, 000
Bearings 128 Each $200. 00 25, 600

l SUPERSTRUCTURE TOTAL 813, 724, 580

l SUBSTRUCTURE:

Pier concrete 8,120 CY $200. 00 81,624, 000
Pier reinforcing 1,832,600 LB $0. 40 $733, 040
Abutment concrete 1,812 CcY $150. 60 $271, 800
Abutwent reinforcing 271, 800 LB $0. 40 $108, 720
Drilled shaft (10°) S, 240 LF $750. 00 $3, 930, 000

l Drilled shaft ( 8’) 1310.00 LF $500. 00 $655, 000
Drilled shaft ( 4°) 3, 200 LF $200. 00 $640, 000

' SUBSTRUCTURE TOTAL €7, 962, 560

l SUBTOTAL (TOTAL STRUCTURAL COST) %21, 687,140
MOBILIZATION (5%) s1, 084, 357

l SUBTOTAL 22,771, 497
CONTINGENCIES (15%) $3,415,725

l SCHEME TOTAL 826, 187, 222
Conatr. Launching Truss 1 LS 2, 000, 000 $2, 415, 000

l (+ mobilizastion & contingencies)

UNIT PRICE PER SCHEME: ( 419,742 SF)

l Excluding Truss Including Truss
Superstructure $39. 48 $45. 24
Substructure $22.91 822,91
Total 862. 39 £68. 14




Eaat Papago - Section 6 - Salt River Bridge
PRELIMINARY QUANTITIES AND COST ESTIMATE (08AUG89)
I Alternate E 1 Curved steel plate girder (200’ apan)
(10 - 8’ dia piers and drilled shafte)
' (40 - 10’ dia piers and drilled shafts)
Item @Quantity Unit Unit Cost

l Price
SUPERSTRUCTURE:

l Deck concrete 11,692 cYy £200. 00 2, 338, 400
Deck reinforcing 2,338, 400 LB 280. 40 $935, 360
Structural steel 11,836, 800 LB %0, 90 10,653, 120
Barrier curb 10, 120 LF 8295, 00 $2353, 000
Expansion joints 830 LF $700. 00 581, 000
Bearings 174 Each $1, 000.00 174, 000

l Shear Studs 6@, 200 Each $1.40 $84, 280
SUPERSTRUCTURE TOTAL $15,019, 160

l SUBSTRUCTURE:

Pier cap concrete €, 944 CY £200. 00 %1, 388, 800

l Pier cap reinforcing 1,388, 800 LB 0, 40 $555, 520
Pier concrete 6, 767 CcY $200. 00 81, 353, 400
Pier reinforcing 1,527, 247 LB 80. 40 €610, 899

l Abutment concrete 1,812 CcY $150. 00 $271, 800
Abutment reinforcing 271, 800 LB $0. 40 $108, 720
Drilled shaft (10’) 4, 240 LB $750. 00 £3, 180, 000

l Drilled shaft ( 8’) 1,060 LB $500. 00 8530, 000
DPrilled shaft ( 4°) 3, 200 LB $200, 00 $640, 000

I SUBSTRUCTURE TOTAL $8, 639, 139
SUBTOTAL (TOTAL STRUCTURAL COST) 823, 658, 299

l MOBILIZATION (S5%) 1,182,915

I SUBTOTAL 824,841,214
CONTINGENCIES (15%) 83,726, 182

I SCHEME TOTAL $£28, 567, 396

l UNIT PRICE PER SCHEME: ( 419,742 SF)

Superstructure $43, 21
Substructure $24.85
' Total $68, 06




Eaat Papago - Section 6 - Salt River Bridge

PRELIMINARY QUANTITIES AND COST ESTIMATE (Q8AUGE9)

Alternate F : Precast AASHTO Type VI girders (145’ span)

(10 -
(64 -
Item Quantity

SUPERSTRUCTURE:
Deck concrete 9, 743
Deck reinforcing 1,948, 600
AASHTO type VI girder 70, 840
Diaphragm concrete 2, 000
Diaphragm reinforcing 400, 000
Barrier curb 10,120
Expansion joints 913
Bearings 1,092
SUPERSTRUCTURE TOTAL
SUBSTRUCTURE:
Pier cap concrete 8,189
Pier cap reinforcing 1,637,800
‘Pier concrete 11, 088
Pier reinforcing 2, 363, 750
Abutment concrete 1,812
Abutwment reinforcing 271,800
Drilled shaft (10°) 7,296
Drilled shaft ( 8°) 1,140
Drilled shaft ( 4°) 3, 200

SUBSTRUCTURE TOTAL

SUBTOTAL (TOTAL STRUCTURAL COST)
MOBILIZATION (SX)

SUBTOTAL

CONTINGENCIES (15%)

SCHEME TOTAL

UNIT PRICE PER SCHEME: ( 419, 742
Superstructure $33. 03
Subatructure 836, 01
Total $69, 05

Unit

cY
LB
LF
CcY
LB

LF
Each

cy
LB
cYy
LB
CcY
LB
LF
LF
LF

SF)

Unit

Price

$200. 00

80. 40
$100. 00
$200. 00

$0. 40
825, 00
$700. 00
$200. 00

8200. 00
$0. 40
$200. 00
$0. 40
8150, 00
£0. 40
$750. 00
£500. 00
$200. 00

8’ dia piers and drilled shafts)
12’ dia piere and drilled shafts)

Coat

81, 948, 600
$779, 440
$7, 084, 000
$400, 000
$160, 000
$253, 000
$639, 100
$218, 400

®11, 482, 540

$1, 637, 800
8655, 120
$2, 217, 600
$945, 500
$271, 800
©108, 720
$5, 472, 000
8570, 000
$640, 000

812, 518, 540

$24, 001, 080
$1, 200, 054
825, 201, 134
$3,780,170

828,981, 304




12.2 GEOTECHNICAL REPORT
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MEMORANDUM
Date: July 20, 1989
To: Turan Ceran, P.E.
Copy: Mitchell Smith, P.E.
T.Y. Lin International
From: Anwar Hirany, Ph.D.
2.0
Re: East Papago - Hohokam -

Sky Harbor Freeways
ADOT Project No. 202L MA H 0855 01D
Arizona Department of Transportation
Maricopa County, Arizona
SHB Job No. E87-56
Letter No. 422

Subject: Drilled Shaft Capacities for Salt River
Bridge at Hayden Road (Design Section 6)

We héve completed three additional test borings for the Salt
River Bridge at Hayden Road in Design Section 6 of the
referenced project. Pressuremeter tests were performed in
the borings at selected intervals and relatively undisturbed
soil samples were obtained with a Dennison soil sampler.
These borings were drilled to a depth of approximately 150
feet below grade.

Intermittent layers ‘of sand and clay were encountered at
depths below approximately 90 feet in the test borings. The
limit pressures obtained from the pressuremeter tests indi-
cated that this stratified soil 1layer generally is very
stiff to hard. However, laboratory tests performed on clay
samples obtained with the Dennison sampler indicate that the
clay consistency varied from medium to stiff. According to
observations made by field personnel, intermittent layers of
hard and comparatively soft layers were encountered during
drilling between sampling and pressuremeter testing

intervals.

1 /H;‘ SERGENT, HAUSKINS & BECKWITH
7 B

l CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX «
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East Papago - Hohokam - Page 2
Sky Harbor Freeways

ADOT Project No. 202L MA H 0855 01D

Arizona Department of Transportation

Maricopa County, Arizona

SHB Job No. E87-56

Letter No. 422

Prior to drilling these additional borings, we had recom-
mended that an wultimate tip resistance (end-bearing) of 24
kips per square foot (ksf) be used for capacity determina-
tion to evaluate preliminary cost estimates for the
foundations. However, based on the results of these addi-
tional field and laboratory tests, we now recommend that an
ultimate tip resistance of 12 ksf be used for preliminary
cost estimates of drilled piers founded more than 90 feet
below existing grade. To evaluate side resistance below 90
feet below existing grade, an undrained shear strength of 4
ksf and an adhesion factor of 0.5 is recommended. Because
of the coarse nature of the sand, gravel and cobbles (SGC)
encountered above 90 feet, an average overbreak of one foot

is recommended for evaluating side resistance in this layer.

Our analysis show that drilled shaft capacities evaluated
with the criteria recommended above give comparable values
to those shown in Figure 1, which was transmitted to DMIM
and T.Y. Lin International on May 24, 1989 (Letter No.

399). This is because overbreak in the SGC was not ac-

-

v . .

counted for in our preliminary analysis for developing the
capacity curves shown in the figure. The soil parameters
used for developing the capacity curves shown in Figure 1
were estimated from field penetration resistance tests
performed in test borings drilled for the referenced bridge
prior to May 24, 1989. These estimated soil parameters are

also shown in the figure.
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East Papago - Hohokam - Page 3
Sky Harbor Freeways

ADOT Project No. 202L MA H 0855 01D

Arizona Department of Transportation

Maricopa County, Arizona

SHB Job No. E87-56

Letter No. 422

It should be noted that the capacity curves were-extrap-
olated to a depth of 200 feet on the assumption: that the
clay layer extends beyond that depth. The validity of this
assumption should be verified during the supplementary
geotechnical investigations to be conducted by the Section

Designer.
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12.3 HYDROTECHNICAL REPORT




SRS— !i!|iil AR A ]

Simons, Li & AssociaTtes, Inc.

4600 S. MILL AVENUE, SUITE 280 Dennis L. Richards, P.E.
TEMPE, ARIZONA 85282 Assistant Vice President
TELEPHONE (602) 491-1393

June 5, 1989

Mr. Mitchell 0. Smith, P.E.
T.Y. Lin International

1817 N. Seventh Street
Suite 175

Phoenix, Arizona 85006

Re: Local Scour Estimates for Various Pier Configurations, tast Papago Freeway
Crossing of the Salt River,

Dear Mitch:

This letter summarizes our hydraulic analyses and local scour estimates
for various pier configurations for the East Papago Freeway crossing of the Salt
River. Based on our May 18, 1989 meeting, we have analyzed different- pier
configuarations and evaluated drilled cylindrical columns versus piers placed
on piles with a 34-foot diameter pile cap.

Three different pier configurations were examined: 1) piers with three 6-
foot diameter columns per structure; 2) piers with two 8-foot diameter columns
per structure; and 3) piers with one 15-foot diameter column per structure. The
piers in each case were assumed to be on 200-foot centers and skewed sufficiently
to expose each column to the flow. Due to the large skew of the bridge crossing,
it is impractical from a structural standpoint to align the piers with the flow.

Computed 100-year water surface elevations for each case are given in Table
1. The results show that the maximum water surface elevations occur with the
use of the 6-foot diameter piers, but the maximum difference between these
elevations and those computed for the other pier configurations is only 0.1 feef.
This small difference is due to the similar projected width of the different
pier configurations when skew is considered. The projected width is 18 feet for
the three 6-foot diameter piers, 16 feet for the two 8-foot diameter piers, and
15 feet for the single 15-foot pier.

The results of the local scour estimates for each pier configuration are
given in Table 2. Included in the table are estimates of scour with a 6-foot
debris blockage added to each pier. The estimates given are the most
conservative of 'several pier scour equations reported in the literature and used
for this analysis. None of the equations explicitly account for armoring during
the scour process, which could limit the depth of scour. Although we routinely
consider the armoring process in our sediment routing studies, we are unaware
of an adequate means of considering the armor potential for local scour around

bridge piers.
Foa Collins, CO « Tempe, AZ - Tucson, AZ « Newpon Beach, CA
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Mr. Mitchell Smith 2 SLA, INC.

The above scour estimates assume drilled cylindrical piers to a depth below
the scour hole. Drilled cylindrical piers have been used with success on
alluvial streams in Arizona where local scour potential is very large. In order
to obtain the total scour depth for each pier configuration, 6 feet should be
added to the local scour depth. This additional depth is to account for general

scour and bed forms.

We also investigated scour potential for piers placed on piles with a 34-
foot diameter pile cap. DOue to the large local scour depths computed, it would
appear impractical to place the pile caps below the potential scour depth. There
is no method presently available to estimate scour around a pile cap located in
or above the scour zone. It is possible that the pile cap may act as a scour
arrestor, blocking the horseshoe vortex and reducing the depth of scour.
However, if the pile cap were exposed to the flow sufficiently, it is possible
that local scour would be increased due to an increase in the effective width
of the pier. Using a width of 34 feet in the pier scour equations results in
a scour depth of 50 feet. While it is unlikely this depth would be obtained,
the potential for local scour is significant. A good estimate of the depth of
scour for this situation could only be determined by a physical model study.
If completely exposing the pile caps during a flood is unacceptable from a
structural standpoint, we recommend the use of drilled cylindrical piers to a

depth below the scour potential.

If you have any questions regarding the scour values or need additional
information, please feel free to contact me.

Sincerely,

SIMONS, LI & ASSOCIATES, INC.

Dennis L. Richards, P.E.
~ Assistant Vice President

DLR:k1lw

Enclosures
PAZ-DMJIM-03/PH/L13
cc: Mike Ports
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Table 1. Water-Surface Elevations for 100-Year Peak
Discharge, East Papago Freeway Crossing.

River* Water-Surface Flevation
Distance 6-ft Piers 8-ft Piers 15-ft Piers
{ft) (ft) (ft) (ft)

0 1,172.44 1,172.44 1,172.44

206 1,172.94 1,172.91 1,172.90
295 1,173.70 1,173.67 1,173.66
615 1,174.33 1,174.31 1,174.29
1,015 1,174,84 1,174.78 1,174.75
1,415 1,175.3% 1,175.28 1,175.25
1,815 1,175.50 1,175.43 1,175.40
2,235 1,175.77 1,175.70 1,175.67
2,635 1,175.78 1,175.71 1,175.68
3,035 1,175.82 1,175.76 1,175.73
3,445 1,176.04 1,175.99 1,175.96
3,855 1,176.97 1,176.93 1,176.90
4,255 1,178.51 1,178.48 1,178.46
- 4,755 1,180.90 1,180.88 1,180.87

* Riverioistance 295

Bridge.

is the upstream face of the Hayden Road

Table 2. Summary of Pier Scour Estimates,
: East Papago Freeway Crossing.

i Local Local Scour With
Di:;§{er Scour 6-ft Debris Blockage
(ft) (ft) (ft)
6 16 25
8 19 27
15 29 36
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Simons, L1 & Associates, Inc.

FAX PHONE: 1-602-491-1396

oate: 8 /4/89

PLEASE DELIVER THIS T0 AR M IreHéLe Smiry
re:  EAST PAPAGO CROSSING OF THE SALT RIVEL

MR SMITH :

HERE S THE DESIénl DISCHRALEES AnD
LALLULATED WATER SURFACE ELEVATINS FOR
A Two Huwdeed Ft. SPAY COMFIGURATION.
WE WILL FORMALLY TEANSMIT THIS IMEGRMAT 04/
IN LETER FRRM HASAL. INCLuDED 1S A MAP
OF THE (L85S -SECTIon LICATIINS, (LosS—IECT 04/
227.10 (S THE DowdSTREAM FHCE OF THE |
EXSTIMG HAYDEN RD. BRpGE: LF THELE ACE
ANY FulTHER QUEST (043, PLEASE FEEL FLEE

0
76 CALL. RECEIVED

AUG 41989
TYLI PHOENIX

THERE ARE ,3 PAGES TO THIS TRANSMISSION (IHCLUDING THIS COVER PAGE).
PLEASE CALL 602-491-1393 IF YOU HAVE NOT RECEIVED ALL PAGES.
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East Papago Crossing of the Salt River

(200 ft. Spans with 2-10 ft. dia. columns per structure)

Q100 = 215,000 cfs (100-Year Event)

Desiagn Discharge:

QgpF = 289,000 ¢fs (Standard Project Flood)

CROSS = WATER SURFACE
SECTION ELEVATIONS (ft)
NUMBER 100-YEAR SPF
225.0 1170.65 1173.38
226.0 1171.52 1174.42
—3~227.1 1172.97 1176.29
227.4 1173.72 1176.99
227.0 1174.18 1177.39
228.90 1174.46 1177.76
229.0 1175.00 1178.48
230.0 1175.42 1179.34
231.0 1175.57 1179.47
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Simons, Li & AssociaTes, Inc.

4600 S. MILL AVENUE, SUITE 280 Dennis L. Richards, P.E.
TEMPE, ARIZONA 85282 Assistant Vice President
TELEPHONE (602) 491-1393

August 7, 1989

RECEWED

(S
Mr. Mitchell D. Smith, P.E. AUG b 1989
T.Y. LIN International
Emerson Court, Suite 270 TYLI PHOENIX
1817 North Seventh Street
Phoenix, Arizona 85006

Re: HydfaUlic Data for the East Papago Crossing ot the Salt River
Dear Mitch:

This letter summarizes SLA's hydraulic analysis of a 200 ft
span configuration for the East Papago crossing of the Salt River.
It was assumed that each structure would be supported by two 10-
ft. diameter columns that would be aligned perpendicular to the
roadway.

Discharges used in the hydraulic analysis are based on values
presented in the May 1982 Central Arizona Water Control Study (U.S.
Army Corps of Engineers). The 100-year frequency analysis used a
design discharge of 215,000 cfs. The standard project flood

- analysis used a design discharge of 289,000 cfs. Water surface
elevations and average velocities are presented in Table 1.

Included with this letter is a copy of the Salt River
Project's data base of average daily releases. If you have any
questions or need additional information, please feel free to
contact me.

Sincerely,

SIMONS, LI & ASSOCIATES, INC.
Oonmin L. Loehadl,
Dennis L. Richards, P.E.

Vice President

DLR:gcC
Enclosures
TYLINZ2.WP

Fort Collins, CO - Tempe, AZ - Tucson, AZ - Newport Beach, CA



Data Furnished by Simons, Li & Associates, inc. from Salt River Project Files.
TABLE 5
l il
I SPILLS FROM GRANITE REEF AND
RELEASES FROM DRAINS ABOVE HAYDEN ROAD
0BS  DATE SPILL 0BS  DATE  SPILL 0BS  DATE SPILL
l 1 08701764 2,764 53 02/28/68 2,542 105 63715773 8,685
2 08727764 524 56 02729768 2,508 106 03/16/73 7,109
3 04720765 3,590 55 03701768 1,125 107 03717773 9,012
4 06/21765 2,320 56 03/09/68 555 108 03718773 12,435
I 5 04/22/65 3,360 57 03/10/68 1,062 109 03/19,73 13,102
6 06/23/65 804 58 03711768 1,074 110 63/20/73 13,003
7 12722765 1,900 59 03/12/68 1,821 111 03721773 11,625
8 12/23/65 6,900 60 03/13/68 3,319 112 03,22/73 8,509
9 127264765 4,300 61 03716768 2,629 113 03/23/73 9,271
10 12725765 2,300 62 03715768 760 116 03/26/73 12,657
11 12726765 2,100 63 06716768 644 115 03725773 12,931
12 12/27/65 990 64 06/15/768 969 116 03726773 10,266
13 12730765 6,100 65 0416768 1,479 117 03,27/73 8,445
l 14 12731765 64,000 66 04717768 1,521 118 03/28/73 8,386
15 01/01/66 53,000 67 04718768 1,648 119 03/29,73 11,215
16 01/02/66 17,000 68 064719768 1,349 120 03/30/73 15,184
17 01703766 11,000 69 04720768 1,264 121 03/31/73 18,711
18 01704766 12,000 70 04/21/68 1,242 122 064/01/73 22,321
19 01705766 12,000 71 064/22/68 842 123 06702773 20,329
20 01/06/66 13,000 : 72 10706772 501 126 064/03/73 16,6475
21 01/07/66 13,000 73 1007772 5,310 125 06/04,73 11,861
22 01/08766 13,000 76 10719772 9,294 126 04705773 6,995
l 23 01/09/66 12,000 75 10/20/72 4,053 127 06706773 6,434
26 01710766 11,000 76 10/21/72 1,032 128 064/07/73 6,611
25 01/11766 1,000 77 11723772 592 129 04708773 6,293
26 02713766 555 78 117264772 526 130 04709773 5,593
27 02716766 524 79 12712772 1,045 131 064710773 4,752
28 0272066 1,082 80 12/13/72 1,030 132 04711773 4,619
29 02721766 1,594 81 12/28/72 1,648 133 0412773 5,835
30 02722766 2,280 82 12729772 5,493 136 04/13/73 11,728
31 02723766 2,308 83 12730772 5,273 135 064/16,73 12,318
l 32 02726766 1,835 86 12/31/72 850 136 0415773 13,348
33 02725766 1,385 85 01/01/73 6160 137 06/16773 13,993
36 02726766 1,379 86 01/02/773 719 138 06/17/73 14,625
35 02727766 1,450 87 01/03/73 1,355 139 06/18/73 14,126
36 02728766 1,469 88 01/04/73 1,336 140 0419773 14,0644
37 03701766 1,332 - 89 01/05/73 1,616 141 04/20/73 13,627
38 03702766 . 1,231 90 01706773 671 142-04/21773 9,108
39 03703766 1,261 91 02/21/73 1,350 143'04/22773 9,102
G0 09713766 2,158 92 02/22/713 2,767 146 04,23/73 8,976
I 41 07/17/67 550 93 02/23/73 4,380 145 0472647713 7,791
: G2 12719767 2,450 94 02/26/13 2,722 146 064/267713 1,123
43 12720767 2,963 95 02/25/73 2,753 147 06727773 870
= 4G 02714768 1,632 = 96 02/26/73 2,104 T148 04,/28/73 5,019
45 02715768 3,703 97 03703773 1,407 149 04729773 5,617
46 02716768 3,471 98 03706773 1,677 150 04/30/73 5,977
47 02717768 3,437 99 03/05/73 1,776 151 05/01/73 4,878
48 02718768 3,408 100 03706773 1,671 152 05702773 5,534
49 02719768 1,357 . 101 03707773 1,367 153 05/03/73 5,313
l 50 02/25/68 1,573 102 03712773 1,869 156 05/064/73 4,781
_ 51 02726768 2,957 103 03/13/73 5,815 155 05705773 1,821
- 52 02727768 2,603 2104 03714773 9,957 =156 05706773 5,871
l DRAINS INCLUDE HCHNESEY. EVERGREEN, AND TEMPE




1

0BS

157
158
159
160
161
162
163
164
165
166
167
1638
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
1946
195
196
197
198
199
=200
201
202
203
206
205
206
207
=208

DRAINS INCLUDE HENNESEY,

SPILLS FROM GRANITE REEF AND
RELEASES FROM DRAINS ABOVE HAYDEN

DATE

05,07/73
05/08/73
05709773
05/10/73
05711773
05712773
05/13773
057164773
05/15773
05716773
05717773
05718773
05/19773
05,22/73
05723773
02/28/78
03/01/78
03702778
03/03/78
03/064/78
03/05/78
03706778
03/07/78
03/16/78
03/17/78
03,/18/78
03719778
03/20/78
03,21778
03722778
03723778
03,264,178
03725778
03726778
03/27/78
03/28778
03/31/78
12717778
12718778
12719778
12720778
12/21778
12722778
12723778
127264778
12725778
12726778
12727778
12728778
12729778
12730778
12731778

SPILL

10,929
9,232
4,782
’ 4;533
5,997
6,769
6,348
5,828
5,968
5,785
5,657
4,298
1,316
1,609
1,148
985
4,088
70,809
95,809
37,000
22,798
19,520
16,700
754
1,858
1,521
1,750
. 1,750
1,761
1,592
6,963
5,543
2,120
1,900
1,895
500
1,766
500
30,800

110,000

88,300

59,6400

35,000

31,000
9,400
9,400
7,000
6,500
5,500
4,400
2,400
1,500

ROAD
OBS DATE SPILL
209 61/01,79 2,693
210 01,/02779 2,684
211 01/03779 2,395
212 01,06,79 2,322
213 01/05/79 7,955
2164 01/06779. 6,600
215 01,07,79 1,200
216 01,17779 36,213
217 01-18779 87,546
218 01,19/79 70,112
219 01-20/79 56,805
220- 01721779 26,705
221 01722779 20,310
222 01723779 19,100
223 01726479 17,300
224 01/25779 16,200
225 01726779 16,000
226 01,/27/79 14,100
227 01/28779 14,200
228 01/29/79 13,400
229 01730779 9,900
230 01/31,779 10,200
231 02/01/79 10,490
232 02702779 8,800
233 02703779 8,800
2346 02704779 8,800
235 02705779 8,000
236 02706779 4,000
237 02707779 3,800
238 02708779 3,800
239 02709/79 3,800
240 02710779 3,800
261 02711779 3,800
262 02712779 2,500
2643 02/13779 2,200
2644 0271479 1,800
245 02715779 1,600
246 02716779 504
2647 02717779 504
248 02718779 504
249 02719779 504
250 03711779 765
251 03712779 3,334
=252 03713779 3,800
253 03714779 4,144
256 03715779 9,597
255 03716779 9,945
256 03717779 9,752
257 03718779 9,752
258 03719779 7,352
259 03/20/79 6,680
2260 03721779 6.654
AND TEMPE

EVERGREEN,

OBS

261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
=304
305
306
307
308
309
310
311
=312

DATE

03722779
03723779
03/26/79
03725779
03726779
03/27/79
03728779
03729779
03/30/79
03,/31/79
064,01/79
06702779
06703779
06/06/79
04705779
04706779
06707779
06/08/79
04/09/79
06710/79
064711779
06712779
04/13779
06714,79
06715779
06716779
05/01,79
05702779
05703779
05706779
05705779
05706779
0173080
01/31/80
02701780
02702780
02703780
02704780
02705780
02706780
02707780
02708780
02709780
027164780
02715780
02716/80
02717780
02718780
02719780
02720780
02721780
02722780

SPILL

10,000
10,980
11,950
11,970
11,720
14,970
20,075
51,803
40,600
66,660
22,400
11,800
9,830
11,140
7,270
2,060
2,780
6,100
6,830
12,460
13,500
13,735
14,609
13,080
12,000
2,715
- 1,040
1,050
500
620
600
520
3,750
6,025
9,300
8,485
8,275
7,000
4,545
4,345
1,308
4,245
1,980
9,350
89,024
139,132
67,719
72,270
53,783
55,458
82,484
89,640



SPILLS FROM GRANITE REEF AND
RELEASES FROM DRAINS ABOVE HAYDEN ROAD

DBS DATE SPILL 0Bs DATE
313 02,23780 54,730 v ’717/82
314 02724780 52,693 §2§ 8?/%8/82
315 02725780 49,003 367 03/28/82
316 02726780 18,389 368 03/29/82
317 02,27/80 15,101 369 12/01/82
318 02728780 14,347 370 12/11/82
319 02,29780 11,231 371 12712782
320 03701780 11,199 372 12713782
321 03702780 11,000 373 12/164/82
322 03,0380 11,000 374 12715782
323 03704780 7,824 375 12716782
324 03/05/80 4,941 376 12717782
325 03706780 700 377 12726782
326 03,27780 900 378 12725782
327 03,28/80 1,700 379 12726782
328 03729780 1,460 380 12,727,822
329 0373080 1,660 381 12,/28,82
330 03,3180 1,770 382 12729782
331 04-01/80 1,670 383 12730782
332 064,02/80 1,685 386 12731782
333 04703780 2,060 385 01/01/83
336 04704780 2,375 386 01702/83
335 0405780 2,340 387 01703783
336 04706780 2,520 388 01704783
337 0407780 2,500 389 01/05/83
338 04/08/80 2,200 390 01706783
339 0409780 2,100 391 01/30/83
340 04/10/80 1,980 392 02/04/83
341 04711/80 1,970 393 02705783
362 047127806 1,890 396 02706783
343 064713780 1,945 395 02707783
344 06714780 1,885 396 02708783
3645 064/15/80 840 397 02709783
366 064716780 650 398 02710783
3647 06/17/80 575 399 02/11/83
348 06718780 575 600 02712783
349 0419780 915 401 02713783
350 064720/80 950 402 02716783
351 04/21/80 960 403 02715783
352 06422780 950 G046 02716783
353 06723780 995 605 02717783
356 06726780 600 G606 02718783
__355 04/30/80 695 407 02719/83
356 05701780 2,435 408 02720783
357 05702780 2,555 G09 02721783
358 05703780 2,420 610 02722783
359 05704780 2,400 - Gl 02723783
360 05705780 1,500 612 02724783
361 03713782 1,625 G13 02725783
362 037164782 9,017 G616 02726783
__363 03715782 8,825 . G615 02727783
-364 03716782 8,819 <416 02728783

SPILL

5,860
1,947
784
3,159
581
2,153
2,368
2,247
2,068
2,091
2,093
1,894
2,007
2,203
2,184
2,595
6,385
6,283
6,215
4,992
1,889
1,814
1,948
1,479
1,190
612
716
2,307
6,871
6,672
5,017
11,294
30,014
30,4641
25,852
26,760
15,979
11,692
8,167
7,994
7,343
5,752
2,877
2,880
2,880
2,532
2,355
1,907
1,668
1,700
1,821
2,061

DRATNS INCLUDE'HENNESEY. EVERGREEN, AND TEMPE

0BS

417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
638
639
440
441
442
643
444
445
446
4647
448
449
450
451
452
453
4564
455
456
457
458
459

=460
461
462
463
464
465
666
467

=468

DATE

03701783
03702783
03703783
03/04/83
03705783
03706783
03707783
03708783
03/09/83
03710783
03711783
03,1283
03/13/83
03/14/83
03715783
03716783
03717783
03718783
03719783
03720783
03721783
03722783
03723783
037264783
03725783
03726783
03727783
03728783
03729783
03730783
03731783
06701783
06702783

04/03/83

0647064783
04705783
06706783
06707783
04708783
04709783
064/10/83
06711783
04/12783
04713783
067164/83
04715783
06716783
06/17783
06718783
04719783
06720783
04/21783

SPILL

2,056
2,818
5,212
12,215
13,195
13,075
11,413
11,125
4,385
3,838
2,814
2,569
2,548
2,546
2,138
2,028
1,135
894
587
3,517
9,894
17,952
16,392
16,775
19,706
20,372
14,866
6,345
5,562
5,354
8,556
12,304
11,892
9,120
7,491
6,776
5,803
3,936
3,056
1,591
1,358
'1,002
581
840
885
1,172
1,240
1,242
961
1,200
3,225
4,323




it

RELEASES FROM

0BS

469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
496
695
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511

=512
513
514
515
516
517
518
519

520

SPILLS FROM GRANITE REEF AND
DRAINS ABOVE HAYDEN

DATE

06722783
04723783

06/264/83

06/25783
06726783
064727/83
06,28783
06/29/83
06730/83
05/01/83
05/02783
05703783
05/12/83
05/13/83
05/164/83
05715783
05716783
08716783
10701783
10/02/783
10703783
10704783
10705783
10706783
10/07,83
10/08/83
10709783
10/10/83
10711783
10/12/83
1013783

‘107164783

10715783
10/16/83
10717783
1018783
1019783
10/20/83
1021783
10722783
12725783
12726783
12727783
12728783
12729783
12730783
12731783
01/01/84
01702784
01/03/84
017064784
01705784

SPILL

7,703
8,055
7,992
6,093
5,287
3,517
3,775
2,954
2,216
2,073
2,349
1,746
1,244
1,586
1,100
770
515
706
1,957
39,408
39,976
36,469
27,411
15,479
8,841
7,477
6,857
4,390
3,573
3,350
-3,790
3,822
3,797
3,656
3,962
4,597
4,747
4,797
4,866
2,367
4,600
11,200
11,067
10,317
8,271
5,634
2,106
2,088
2,169
2,013
1,655
1,643

0BS

521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
5642
563
544
5645
566
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
=564
565
566
567
568
569
570
571
o572

ROAD

DATE

01/06/84
01707784
01/08784
01-09784
01/10/84
01/11/84
01,/12/84
0113784
01714784
01-/15/84
0116784
10/03784
12/20/86
12721784

12/22/84

12723784
127264784
12725784
12726784
12/27784
12,28784
12729784
12730784
12731784
01701785
01702785
01703785
01/04/85
01/05/85
01/06/85
01,/07/85
01/08/85
01/09/85
01/10/85
01-11/85
01-12/85
01-137/85
01714785
01715785
01716785
01/17/85
01-/18785
01719785
01/20/85
01/21/85
01,/22/85
01/23/85
01724785
01725785
01727785
01728785
01/29/85

DRAINS INCLUDE HENHESEY, EVERGREEN, AND TEMPE

0BS

573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
606
605
606
607
608
609
610
611
612
613
614
615
=616
617
618
619
620
621
622
623
=624

DATE

01/30/85
01,3185
02/01/85
02/02/85
02/03/85
02/06/85
02705785
02/06/85
02/07/85
02/08/85
02/09/85
02/10/85
02/11/85
02/12/85
02713785
02714785
02/15/85
02/24/85
02/25/85
02/26/85
02/27/85
02/28/85
03/01/85
03/02/85
03/03/85
03/04/85
03705785
03/06/85
03707785
03/08/85
03709785
03/10/85
03711785
03/12/85
03713785
03/164/85
03/15/85
03/16/85
03/17/85
03/18/85
03/19/85
03/20/85
03/21/85
03722785
03/23/85
03726785
03/25/85
03/26/85
03/27/85
03/28/85
03729785
03/30/85

SPILL

6,588
6,372
5,823
4,615
6,619
4,694
5,140
3,977
2,406
2,419
2,394
2,372
2,611
2,169
1,644
2,217
2,019
2,308
2,985
3,800
3,765
3,695
4,741

13,232

10,816
6,839
3,817
2,875
2,720
2,068
1,317
1,305
1,321
2,226
9,378
9,919

13,119

16,195

16,689

16,731

16,229
2,494
4,441
2,331
2,288

2,298
2,226
1,359
1,300
1,301
1,274
1,450




]

SPILLS FROM GRANITE REEF AND
RELEASES FROM DRAINS ABOVE HAYDEN ROAD

GBS DATE SPILL 0BS DATE SPILL
625 03731785 1,450 677 12731785 1,067
626 04/01,/85 1,602 678 04705786 930
627 0402785 2,975 679 04706786 789

628 06703785 2,428
629 04/04/85 1,100
630 04/05/85 1,100

631 04/06/85 975
¢3z 0401785 1,050 0BS DATE  SPILL 5] 20157 72
3 04/08/85 1, | 63/ 2brns Ll
636 064/09/85 2,544 SR AT AT I 3/ 2787 87
635 04/10/85 2,292 7 7 7¢7
367 12713785 2120 3/ 27/ Y
636 04/11/85 1,500 ey
368 12/14/85 2124 3/ 29087 20
637 04712785 1,500 368 12/14/ 80 212 3/ 2904
638 04/13/85 1,500 370 15716735 2035 3/ 2187 10k
639 0471485 1,33% 371 12/17/85 2034 5/ 34)90 157
640 04/15/85 1,156 71 12711782 233%% ¢
641 04/16/85 750 312 e
373 12/19/85 1490 - 4] U]
642 04723785 660 374 12/20/85 1454 274
643 064/264/85 2,268 378 19721785 16432 4 A8 5
644 04/25/85 1,195 ? 15/52785 1423 2 '
645 04/28/85 11 375 12/25/85 1438 .
646 04/29/85 1,989 378 12724785 16477 41318715
647 06730785 2,454 378 12728782 1485 , _
648 05/01/85 2,608 3o 12 as 1459 s 418 in
649 05/02/85 2,975 2 135 wlen 2o
650 05/03/85 2,390 S ATA LTI = AE/E /
652 05/05/85 1,986 2 12/30785 1312
653 05/06/85 1,229 B 123185 1067
654 05/07/85 €17 386 04/05/86 930 ¥
655 12/09/85 672 388 O aerse 739 2
65¢ 12/10/85 1.99¢ 388 03/17/87 1433 ‘ Wi
657 12/11/85 2,103 388 O3 il 1333 4 s 0 Jw
658 12/12/85 2,046 388 O3 s el la3s ‘ Thao”
659 12713785 2,120 391 03/20/87 1972 4/ 787 1z -
660 12/14/85 2,126 391 03720 8l 295% :
661 12/15/85 1,929 392 0323087 5898 4] gft1 1o
662 12/16/85 2,035 394 03,2387 2108 :
€63 12/17/85 2,034 395 03/24/87 1258 lafgr %
664 12718785 1,865 393 0328l 1638 7 &
665 12719785 1,490 +/10/87
666 12/20/85 1,454 : 4= &

667 12/21/85 1,432 '
“=668 12/22/85 1,423

669 12723785 1,438

670 12/24/85 1,477

671 12725785 1,482

672 12726785 1,459

673 12/27785 1,401

674 12728785 1,360

675 12729785 1,277
2676 1273085 1,312

DRAINS INCLUDE HENNESEY, EVERGREEN, AND TEMPE
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Project: @@534 E.Papago Bec.6

Item: Salt River Bridge
Designy Section Properties
Date: B5MAY89 Dan Shiosaka

SECTION PROPERTIES CALCULATIONS
8alt Rivevr Bridge

Midspan Section For 187-9" Depth |

Input Units
Width feet 82.88
Depth ) feet 18.0@
Length Of Cantilever ; feet €.08
Edge {(min.) Thicknees Of Cantilever inches 9.8
Support (max.) Thickness Of Cantilever inches 15.00
Exterior Web Side Slope X4V el (H) £2.5a
Deck = Thickness inches 8.5@
Soffit Thickness inches 6. 0@
Number Of Interior Webs # 7
Exterior Web Thickness inches 14,00
Interior Web Thickness inches 14.0€
Upper Fillet Length feet a.36
Upper Fillet Thickness inches 4.33
Lower Fillet Length feet @.33
f.oawer Fillet Thickness inches : 4,00
b d f y Ay Ayt Io
82.88 10.00 888.75 5.@00 4143.75 2@718.73 6966.285
-12.00 8.50 ~-3.09 8.92 -26.75 -238.52 -9.04
-12.00 8.75 -185.¢9 4.38 -4%59.38 ~-20@9.77 -669.92
-7.00 8.73 -38.63 2.92 -89.32 -£60.53 ~130.86
-7.83 8.79 -3@.98 6.36 ~-196.,67 -1851.83 -132.76
-53.68 8.79 -471.19 4.90 -2306.88 -11294,08 -3035.00
5.77 8.36 1.04 9.17 9.55 87.61 .01
4.67 9.33 0.78 2.61 2.48 8.29 @.00
189.84 1074.79 57358.73 8938.27
8691.01
yb = 5.66 Feet -6085.89
yt = 4,34 Feet = ©==mm———

I = B6085.92 Ft4

Sb 460.87 Ft3
St = 60a.67 Ft3




Froject: @@A534 E.Fapago Sec.6

Item: Salt River Bridge
Design: Section Properties
Date:s 95MAY89 Dan Shiosaka

SECTION PROPERTIES CALCULATIONS
S8alt River Bridge

Midspan Section For 10@'-@" Depth

Input # (Neglect top 1/2" of deck) Units
l Width feet 82.88
#* Depth feet 9.96
Length 0f Cantilever feet 6.9
l % Edge {min.) Thickness 0Of Cantilever inches 8.5@
# Support (max.) Thickness 0f Cantilever inches 14.50
Exterior Web Gide Slape XV i11H) e.5e
I # Deck  Thickness inches 8.00
Soffit Thickness inches 6.0@
Nusber Of Interior Webs # 7.908
l Exterior Web Thickness inches 14.08
Interior Web Thickness inches 14,00
* Upper Fillet Length feet Q.36
{ Upper Fillet Thickness inches 4.33
l Lower Fillet Length feet 2.33
Lower Fillet Thickness inches 4.00
l b d A y Ry Rye Io
88.88 9.96 825, 38 4,98 4109.89 P20466.84 6820.88
I ~-182.00 9.%50 ~-3.0e 8.92 -26.75 -838.352 -0.084
-12.08 8.75 -165.@¢ 4,38 -459.38 ~PR@9.77 -669.92
-7.20 8.75 -30.63 2.92 -89.38 -£60.53 -130.86
I ~7.83 8.79 -38.92 6.36 -196.67 -1£51.@3 -138.76
~-53.60 8.79 -471.19 4,90 -p306.88 -11894.08 -3035.00Q
$.77 2.36 1.04 9.17 9.55 87.61 8.01
l 4,67 e.33 0.78 2.61 8.48 2.89 9.00
186.38 19048.33 $5494.83 2852.31
l 8347.13
yb = 5.58 Feet ~58086.77
yt = 4.38 Feet 0 m=memee-
I [ = 2540.36 Ft4
§b = 455.12 Ft3
I 6t = 580.43 Ft3
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PROJECT sEast Papago Section 6

BRIDGE DESIGK : STREGSES ON SUPERSTRUCTURE

BRIDGE 1Salt River Viaduct Prelimimary finalysis

2w 200 U

SPANS

“STRCKINP. DAT*

@3KAYA9 Dan Shiosaka

ALLOWABLE STRESSES IN KIPS PER SQUARE FEET

Sht.__ of __

T.Y. Lin Int.1
Run by: Date:
Checked by: Date:

CONBIRATION COMPRESSION TENSION X
pé+bi a&n.z .8 168
p+d aes.e .8 168
P4D+LIAX 2ss.8 38.5 108
P+D+LNIN ase.é 3.5 109
P+DHTHAX 463.2 42.8 148
P+DHTHIN 463.2 42.8 148
P+DALEAX+THAX 360.0 1.2 125
P+DHLNIR+TNIN 366.0 3.2 125
PD45C 284.9 3.5 100
1 2 3
1 !
{ |
- -
1 2
SEGMENT CURRENT RECOMMENDED CHANGES
PRESTRESS JACKING PRESTRESS JACKING OTHER
LEVEL SEQUENCE LEVEL - SEQUENCE




l BRIDGE DESIGN 1 STRESSES ON SUPERSTRUCTURE Sht.__ of
’ T.Y. Lin Int.1

l Run by: Date:

Checked byt Date:

PROJECT :East Papago Section & “STRCKINP. DAT"

l BRIDGE :$alt River Viaduct Preliminary Rnalysis B8NAYBI Dan Shiosaka
I 2w 200 FT SPANS ' SUMNMARY OF STRESSES
PRESTRESS DERD LOADS
I POINT JOINT HO HO/A  N(PO)  8(PO)  S(P) N1 S M(DR2) §¢D2) N3 8§(D3) MSC) B(C) MWD 8D

Spanl 3 -27888.  -143.-186586. 28. 84, 88366, -138. 7884, -13. 3344, -6. ~966. 2. 88178, -152.
"366. -3190 1770 17. 70 -au 194-

Spanl 4 -27888. ~143. -95788. e, 17, 73336, - -138. 7486. -13. 3174, -3 -161€. 3. 82748, -143.
) ’3“- -m- 166- 160 7- -‘c 182.

PrilT 7 -27688. -113. 189587, -286. -P49.-135739. 815. -13188. 1. -5658. 9. -3228. S5.-148926, 233,
33. 89. ~181. ’16- “a. -4, -199.

PriRT 7 -24368, -1681. 97842, -2%6. -223.-165476. 167. -16289. 16. -4489. 1. Bi3A, -3.-116164. 184.
89- 85. -1‘10 -14, '6. 30 -1551

sp‘a'e 10 ‘3‘360. -131- ’73768- -4' '3- 3726‘- ’640 3711. -6- 1591- -3- 813‘. "4- m?ﬁ- . ’7i¢
-293, - -a3%. 8. 8. 3. S. 90.

Proll 13 -24368. - -101, 167965, -£72. -237.-1€5875.  167. -16289. 16. -4489, 7. 2134, ~3.-116164. 184,
‘8. 3z. -l‘lc -14, '60 3- -155.

PreRT 13 -27851. -113. 117888, -£99, -268,-135739. 215, -13188. 21, -5e5e. 9. -32¢e. 5.-148926. &3,
‘SI 39« -1810 -‘ac ’6. -‘a -199.

Spand 16 -€7651. -145. -38608. &. g2, 75336, 138, 7466, -13. 3N 5. -1618. 3. 82742, 143,
'368. .315¢ l“c 16. 7- .41 168.

Spand 17 27651,  -145.-166579. 38. 33, 88366. -~138. 7084, -13. UM 6. -966. 2. 88178, ~1%2.
.3790 .m- M 177. 17- 70 ‘8. 19‘.




BRIDGE DESIGN 1 GTRESSES ON SUPERSTRUCTURE sht. _of

T.Y. Lin Int.1
Run by: Date:

Checked by: Date:
PROJECT 1East Papago Section 6 “STRCKINP, DAT™
BRIDGE 1Salt River Viaduct Preliminary fnalysis 88MAY89 Dan Shiosaka
B w 200 FU  SPANS
ENVELOPES FOR STRESS COMBINATIONS
LIVE LOADS TEMPERATURE
POINT LIRRX {NIN THAX THIN PEDT  PHD  PeDt P4D+ P+ PeDe PEDE PeDE PeD+
M § | 8 ] § | § LBAX  LHMIN  THAX - THIN LMAX+ LNIN+ SC
THAX  THIN

Spant 16182,  -RA. -12é6. 2. 1987.  -3. -3588. 6. -116. -128. -155, -125. -131. -1&2. -159. -119. ~12¢.
“l -3. 4, -8. ~182, -1251 -9, '138. ‘12‘. "!33. "65. "135. -127,

sp‘nl 16‘85. '28. -81‘3. ‘l 317&« -SI -5&‘71 19- -1160 -150 "1530 -1820 ’131. '115- "158- ‘118. -123.
33. ~3. 7. -13. -183. -128. -92. ~-13¢, -i2i. ~-141l. -65. -145. 131,

PriLT-23898. 38, 6.  @.-11634. 18, 635%. -16. -62. -13. 8. -13. 5 -23. _43. -&3. -
-3, . -16. 8. -155. -176. -P81. -178. -185. -161. -217. -161. -174.

PriRT-23856.  38. 8. 8. -421e. . TS, -1, -8, -39, -t 3% -, -8 S. - 81, -4
-32. . -6, 1e. -118. -138. -f61. -138. -135. -119. -167. -119. -127.

Span2 12368,  -21. -4642. 7. TT58. -13. -4die. . -, -4, -95. -61. -87. 66, -168, 68, -7
’ al. -9 17. -9, -287. -165. -138. -174. -148. -174. -128, -183. -168.

p‘l‘a.T“auﬁ- 38' . e. 8. '4311. 7. 77‘9. -120 "96- "53- ‘15' "53. ~-46. -65. .91 -3, '“o
‘32. 8. ’60 ‘ 1.0 -tes' -118. '1“- -118. -lu- -1“' -lﬁo "1“. '1150

MT"23897. 3‘. 6. 8. "11693. 18- mo -len ~73. {5- 13. -250 -6Q .Nc 3a. -335. "20.
"32. 8. ’16. . 8. -144, -1“- ""92- -1“1 '1750 -151¢ “807- -151. ~164.

89“23 16‘25. ’28. -2143. 4, 31760 -5 "5“7. lac -111a "lal. -’.‘90 ’1171 -126' '1110 -15‘0 -1.70 -118.
’ 35- '5- 7. -130 -169- -133. “’60 .1380 "126- .1460 .910 '151. -137a

SN!I3 161“: ’e& -1286. ac 1”70 .31 '3503. 6! "1“. '1160 -1‘60 ’“6. -182. -1180 -‘49. -1101 -1170
- ﬁo '3- ‘c '6- "195- -136n -1.10 '1390 ’133- -l“c -970 "1‘7. -‘38-

[}

Pe = INITIAL PRESTRESS (HO = AXIAL FORCE)  , P = FINAL PRESTRESS

DM = BOX GIRDER DEAD LOAD + PERMANENT FORMUORK , D2 = BARRIERS ¢ FUTURE VEARING SUFACE , D3 = TENPORARY CONSTRUCTION. LOAD
DI = INITIAL DEAD LOAD = B1 ¢ D3 , D = FINAL DEAD LOAD = D1 ¢ D2

L = LIVE LOAD ENVELOPES

T = TENPERATURE LOAD EMVELOPES

§C = SHRINKAGE AND CREEP

LONG TERM LOSSES = 13.60%

ALL STRESSES ARE IN KIPS PER SQUARE FEET

1
i
1
i
1
i
i
i
L
1
1
i
1
1
R
1
i
i
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l - PROJECT, £ p ﬂ y < P SHEET,
LE e EO L
I“ ’ ITEM; “
- - MRNATIONAL OESIGN: == li: ] 'Z“v"r- . OF
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12.5 OTHER SCHEMES CONSIDERED




SEGMENTAL CONSTRUCTION

Construction of the Salt River Bridge by segmental
methods is feasible at this site and should be
given consideration if falsework is not permitted
in the river. Two methods currently in use in this
country are balanced cantilever and span-by-span
construction. The economic span 1lengths of this
bridge are marginal for balanced cantilever
construction; span-by-span would probably be
preferred. This method uses a form traveler
supported on the piers or an erection truss upon

which the precast segments are assembled.

For maximum economy with segmental construction,
the box girders should be designed with a minimum
number of webs. The width of this bridge would
require twin boxes with a CIP closure strip placed

between the boxes (similar to Alternate B without
the interior webs). The 3%-30¢ curves require a
slightly wider truss with some articulation desired

to accomodate the superelevation.




*

This bridge is large -enough (419,742 square feet)
to absorb the higher mobilization costs required
for segmental construction. However, local
contractors are not familiar with this construction
method, nor would they be expected to have the
erection trusses and other equipment necessary. as
well as the sophisticated construction expertise
required to successfully build this type of
structure. Segmental bridges also require an

overlay wearing surface for smooth rideability.

Construction time can wusually be reduced with
precast ségmental erection. The segments can be
fabricated while the substructure is under
construction and stockpiled for future erection.
The shorﬁ line casting beds could either be located
on or near the site or at a precast plant. The
segments could be kept short to permit hauling by
special low-boy trailers. The curved alignment of
this bridge would require very careful casting
control since most of the segments would be

different.




Construction management and inspection is critical
for | successful segmental construction.
Construction engineers experienced in this type of
bridge  construction should be assigned to the

project.
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APPROXIMATE BRIDGE QUANTITIES
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4 | DECK,DIAPHRAGMS, fc=3500  ALT. *a | Clv. ' 3,440
5 | PRECAST DECK PANEL - ALT. %§ s.f | 65,900
6 | FIXED DIAPH CONCRETE, {¢ = 5000 psi cY. 510
7 | PRECAST HANDRAIL FLARES EA. 40
8 | ROADWAY APPROACH SLAB, ft=3500 CY. 88
9 | REINFORCING STEEL - ALT. ¥g LB ] 961,000
10 | RCINFORCING STEEL - ALT. ¥ », LB. ]1,203,000
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1S | PRESTRESSED GIRDERS EA. 90
! 16 | LIGHTING CONDUIT € ACCESSORIES L.F 2,452
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Simons, Li & AssociaTtes, Inc.

4600 S. MILL AVENUE, SUITE 280 Dennis L. Richards, P.E
TEMPE, ARIZONA 85282 Assistant Vice President
TELEPHONE (602) 491-1393

June 7, 1989

Mr. Raymond L. Cox, Jr., P.E.
Alpha Engineers Inc.

2701 East Camelback, Suite 250
Phoenix, Arizona 85016-4306

Re: Preliminary Hydraulic Design Parameters for the East Papago Freeway
Crossing of Indian Bend Wash

Dear Mr. Cox:

Provided herewith is information you requested during our May 25, 1989
meeting regarding the hydrology and hydraulics of the East Papago crossing of
Indian Bend Wash.

The flow rates recommended by the U.S. Army Corps of Engineers (COE), Los
Angeles District, -in their general design memorandum for Indian Bend Wash, May
1975, are given below in Table 1.

TABLE 1. INDIAN BEND WASH DISCHARGE
FREQUENCY VALUES

Recurrence
Interval Discharge 4
(years) (cfs)
10 8,000
50 21,000
100 30,000
SPF 62,000

The Indian Bend Wash channel is designed to convey the 100-year flood of
30,000 cfs. The water-surface elevation at the East Papago crossing of Indian
Bend Wash will 1ikely be affected by flow in the Salt River. The 100-year peak
discharge for the Salt River is 215,000 cfs. The estimated 100-year water-
surface elevations at the East Papago crossing of Indian Bend Wash are provided
in Table 2.

Fort Collins, CO « Tempe, AZ « Tucson, AZ - Newport Beach, CA
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Mr. Raymond Cox 2 SLA, INC.

TABLE 2. ESTIMATED 100-YEAR WATER SURFACE ELEVATIONS

Cross- Calculated

Section Stream Water Surface Elevation
Number! Distance Existing w/Freeway

(ft) (ft) (ft)
100.00 0. 1167.71 1167.99

200.00 360. 1167.78 1168.05
201.00 570. 1167.99 1168.11
300.00 930. 1168.26 1168.36

' Cross-section 100.0 is the confluence of the Salt
River and Indian Bend Wash. Cross-sections 200 and
201 are the upstream and downstream faces of the
modeled structure.

The assumptions made in the analysis were as follows:

1. The bridge superstructure would remain above the 100- year
water-surface elevation leaving only pier area to obstruct the
flow. _

2. The piers are assumed to be six feet in diameter on center with

130-foot spans.

3. The piers are aligned to the flow with a skew of approximately
38 degrees right with respect to the centerline of the East
Papago Freeway.

We would recommend that the pier cap not extend below the 100-year water-
surface elevation if the pier cap is wider than the pier itself. A design of
this type would increase the effective area of the pier, which would increase
the scour potential during the high frequency events and create more severe
debris problems at the structure. Furthermore, the Flood Control District of
Maricopa County (FCD) is responsible for Indian Bend Wash and preliminary contact .
with the FCD indicates that they may require three feet of freeboard at the
Indian Bend Wash crossing. Based on this preliminary analysis, this would
require the low chord elevation to be no less than 1171 feet.

Local scour at the 6-foot diameter piers is estimated to be 18 feet. With
6-feet of debris build-up added to each pier, local scour is estimated to be 29
feet. The flow velocities at the bridge are estimated to be 11 to 12 feet per
second (fps).




Mr. Raymond Cox 3 SLA, INC.

As mentioned previously, the East Papago Freeway crossing of Indian Bend
Wash is affected by the Salt River. From previous studies conducted by SLA on
the Salt River, the general trend is one of degradation. In order to obtain the
total scour depths at each pier, 6 feet should be added to the local scour depth.
This additional depth is to account for general scour and bed forms.

Preliminary investigations indicate that the design for the Indian Bend
Wash outlet channel did not include measures to stabilize the lTow-flow channel.
Therefore, the low-flow channel has the ability to move laterally within the
channel. A review of the COE design memorandum indicates riprap protection was
designed for the banks of Indian Bend Wash. The riprap was to be placed on a
2.5 to 1 (horizontal to vertical) side slope to a thickness of 15 inches. The
riprap was to be buried with lTandscape fill with a 6 to 1 side slope placed on
the revetted levees. A field visit to the site indicated the existence of the
riprap at the top of the levees. The riprap was designed to be toed down to a
depth equal to the invert of the low flow channel. It is recommended that the
abutments of the East Papago Freeway crossing be placed outside the existing bank
proteet4enff;:;?**“

If you have any questions regarding the hydrologic or hydraulic data or
need additional information, please feel free to contact me.
Sincerely,
SIMONS, LI & ASSOCIATES, INC.

Dennis L. Richards, P.E.
Assistant Vice President

DLR:k1w
PAZ-DMJM-03/PH/L13

cc: Michael Ports, DMJM
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Turan Ceran, PE ) AU G 2 Q ’989

Vice President

Urban Highway

DMJM =

DOCUMENT NO. 12498
FILE NO. 500.12.1,
626.2, 200.2, 800

August 29, 1989

Arizona Department of Transportation Cf/cjff?/'
205 South 17th Avenue, Room 216E ,3/
Phoenix, Arizona 85007 M/LV’
1% ,VJ'\V/\./
' Attention: Mr. Chuck Eaton /;)é
Re: Contract No. 86-95

Project Nos. 202L MA H 0858 01D
143 MA H 0843 01D
153+ MA H 0880 01D

Subject: Bridge Selection Report
202L MA 151 2151 01C
East Papago (Indian Bend Wash - Loop 101)
Salt River Bridge (Design Section 6)

Dear Mr. Eaton:

Transmitted herewith for your review and approval are four
copies of the Bridge Selection Report for the Salt River Bridge
(Design Section 6).

We are transmitting by this cover letter copies of this report
to ADOT District 1, City of Tempe, SRP, APS, SH&B and SLI.

The 30% design submission is scheduled on October 2, 1989 and
the design consultant has requested they be notified of the type
selection decision no later than September 14, 1989 to maintain
their schedule (see attached 1letter DN 12389); therefore, we
request your review comments as soon as possible.

Daniel, Mann, Johnson, & Mendenhall Planning

300 West Clarendon Avenue Architecture
Suite 400 Engineering
Phoenix, Arizona 85013-3499 Landscape
Telephone: 602/264-1397 Architecture
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Should you require any additional information or have any
questions concerning this submittal, please contact Del Miller
at 277-1074. o

Very fruly yours,

DANIEL, MANN, JOHNSON, & MENDENHALL

il

u Cc n
Project Director

TC:LB/j1

cc: w/o DN 12389
Ron Williams, ADOT District 1 (2 copies)
Harvey Friedson, COT (1 copy)
Anwar Hirany, SH&B (1 copy)
Dennis Richards, SLI (1 copy)
Ray Koffman, SRP (1 copy)
Steve Goodman, APS (1 copy)




2411 West Colter

Phoenix, AZ 85015
ﬁnnnett Fleming Phosrs 47 65
OF ARIZONA, INGC.
ENGINEERS AND PLANNERS —
- 7975 North Hayden Roed

sk Scottsdale, AZ 85258

August 24, 1989 (602) 483-9148

o QS‘Z?
Mr. Tufan Ceran ‘ Document No.: 280
Project Director File No.: 30.2, 50.9

Daniel, Mann, Johnson & Mendenhall
300 West Clarendon Avenue
Suite 400 O E

Phoenix, AZ 85013 = PAPAG /
M@ oy it DV P
Re: Contract No. 88-38 AL
East Papago Freeway %“?ﬁ%‘w
w

Indian Bend Wash - Loop 101
TRACS No. 202L-MA-OH-0855-01D {ew

Project No. RAM-600-5-301D

RELC)

Subject: Structure Selection Report sl JE ronn
Salt River Bridge /_Vgg.f,_ﬁ i_‘,/ a’f,‘;;_“/

opis y Mot A= pevdu

SN

Dear Mr, Ceran:

In accordance with our contract we are submitting 3 copies of the Structure Selection
Report for the Salt River Bridge as it pertains to the above-referenced project.

After consideration of several different bridge types, span layouts and constructability
studies, we recommend that the cast-in-place concrete twin box girders (post-tensioned)
supported by twin column piers founded on single drilled shafts be selected for the Salt
River Bridge.

We feel that the recommended structure best satisfies the pro;ect objectives of providing
an aesthetically pleasing structure with fewer columns, a structure that can be economically
constructed and a structure that has proven low maintenance costs in the Arizona
environment.

Gannett Fleming’s design schedule is very tight and the design of the Salt River Bridge is
on the critical path. The 30% design submittal is currently scheduled for October 2, 1989
and the appropriate structural sheets cannot be prepared until the bridge type, size and
location is finalized. Therefore, in order to maintain the current design schedule, the bridge
type selection is scheduled for no later than September 14, 1989, DMJIM

EAST PAPAGO PROJECT
- AUG 24 1989
f JED tﬁ SENTDD
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GANNETT FLEMING

In addition to the design schedule requirements discussed above, the delays encountered
by the MC in completing the preliminary geotechnical program are now impacting Gannett
Fleming’s design schedule.

We are available to meet with you as necessary to accelerate the design and provide
information that will assist in the decision making process. If you have any questions,
please call.

Very truly yours
GANNETT FLEMING OF ARIZONA, INC.

Terry L. Koons, P.E.
Project Manager

* TLK/rmr
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